Distinct upregulation of extracellular matrix genes in transition from hypertrophy to hypertensive heart failure.
Cardiac hypertrophy in response to pressure overload is initially beneficial but eventually leads to heart failure, a major cause of morbidity and mortality in the Western countries. Although abnormalities in left ventricular (LV) diastolic filling are early features associated with pressure overload-induced LV hypertrophy, the molecular mechanisms regulating transition to diastolic heart failure are poorly understood. We analyzed global changes in gene expression in 12-, 16-, and 20-month-old spontaneously hypertensive rats (SHR) and their age-matched controls, Wistar Kyoto rats, using DNA microarrays. In SHR, a progressive LV hypertrophy was associated with increased expression of hypertrophy-associated genes including contractile protein and natriuretic peptide genes. Echocardiography indicated that 16-month-old SHR had features of diastolic dysfunction leading to diastolic failure at age 20 months without significant changes in LV systolic function. Comparison analysis revealed that the extracellular matrix genes strikingly dominated the list of altered genes after transition to the heart failure, whereas there was no major shift in gene expression patterns involved in calcium homeostasis and neurohumoral activation, as well as myofilament contractile and cytoskeletal proteins. The microarray analysis also revealed differential gene expression of several novel factors, such as thrombospondin-4 and matrix Gla protein, as well as unknown expressed sequence tags. Our data show that transition from LV hypertrophy to diastolic hypertensive heart failure is almost exclusively associated with progressive remodeling of the extracellular matrix and provide new insights into the pathogenesis of hypertrophy by suggesting existence of novel regulators of LV remodeling.